U se of the Internet among Canadians has increased substantially over the past decade, with recent figures estimating the number of users to be approximately 25 million (1) . Among these users are patients seeking disease-related knowledge through the World Wide Web (2) . The type of information sought by such patients is often related to the causes and treatment of illnesses (3) .
Although use of the Internet to obtain health information varies with disease type, recent studies (4-8) on patients attending gastroenterology clinics report usage rates of between 42% and 92.6%. This trend is likely to continue, with more than 60% of individuals reporting probable future use in one study of patients with irritable bowel syndrome (9) . Only a small proportion of patients have been found to seek this information on the Internet on the advice of their physician (10) . Thus, patients are often seeking Internet resources without knowledge of the accuracy or quality of the information presented on these websites.
Using the validated DISCERN instrument (11) (12) (13) (14) , the purpose of the present study was to determine the quality of web resources potentially sought by patients pertaining to gastroenterological diseases and their common symptoms.
Quick reference guide to the diScern criteria
A good quality publication about treatment choices will have the following attributes: This guide should only be used once one is acquainted with the full DISCERN instrument (14) .
MethodS internet search
Websites were identified by entering search terms into the Internet search engine 'Google' (Google Inc, USA) from July to November 2009. Search terms related to eight common gastroenterological diseases included the following: "hepatitis", "liver cirrhosis", "Crohn's disease", "ulcerative colitis", "celiac disease", "irritable bowel syndrome", "peptic ulcer disease" and "colon cancer". In addition, search terms related to four common gastroenterological symptoms including "abdominal pain", "diarrhea", "constipation" and "heartburn" were also used. Background: The Internet is becoming an increasingly common source of health information for patients. oBJectiVe: To examine the quality of gastrointestinal disease-and symptom-related Internet sites that might be searched by patients. MethodS: A total of 120 websites were evaluated from July to November 2009 using the DISCERN instrument to determine the quality of content of health and treatment information. reSultS: There was substantial variability in the quality of Internet resources regarding gastrointestinal diseases and their symptoms. Information-based and institutional websites were rated highest. Resources related to celiac disease, colon cancer and abdominal pain scored the highest. concluSionS: Overall, the quality of web-based resources was variable. Because patient education is important in the management of gastroenterological diseases, the increasing use of the Internet poses new opportunities and challenges for physicians. 
identification of websites for evaluation
The first 10 relevant results for each of the search terms were identified and evaluated. Inclusion criteria for eligibility were that the website provided information pertaining to the disease or symptom search term, and were written in English. Websites were excluded from the study if they were portal sites, news sites, book results, video results, medical dictionaries, dead links, duplicate sites or contained information irrelevant to the search term. In an effort to include websites that patients might access during an Internet search, the top 10 were selected based on whether they included information related to the disease or symptom, and not based on the quality of the information.
Website evaluation
The identified websites were then classified according to type ( Table 1 ). The quality of content was assessed using the validated DISCERN tool (11) (12) (13) (14) . This instrument is available online (www.discern.org.uk) for evaluating the quality of health information. It consists of 15 questions pertaining to content, and rated on a scale of 1 to 5 (5 being the highest score). The 16th question relates to the overall quality of the publication as determined by the user.
The DISCERN tool was used by each of the authors to independently assess the websites identified. Websites found using disease-based search terms were evaluated with the full DISCERN tool, while the sites found using symptom-based search terms were evaluated with questions 1 to 8 of DISCERN. Questions 9 to 15 of DISCERN deal primarily with disease treatment rather than disease states, and do not necessarily apply to symptoms only. Thus, websites found using symptom-based search terms were evaluated with this abridged DISCERN tool.
reSultS
The first 10 websites reported by the search engine 'Google' for each of the search terms were studied, yielding a total of 120 websites. The websites were categorized as information based (38.3%, n=46), institution (35.8%, n=43), organization (20.8%, n=25), pharmaceutical (2.5%, n=3), alternative medicine (1.7%, n=2) and blog (0.8%, n=1).
The mean DISCERN scores for all websites are shown in Figures  1A and 1B . Tables 2 and 3 summarize the mean DISCERN scores according to website category, and according to specific disease-or symptom-based search term. The highest-rated websites according to search term are shown in Table 4 . Table 5 lists the highest-rated websites overall.
diScuSSion
The present study examined the quality of websites possibly used by patients using the Google search engine seeking information pertaining to gastroenterological diseases and symptoms. The majority of the websites found were information, institution or organization based. Overall, Internet resources did not score highly when evaluated with the DISCERN tool. Most websites did well in providing clear objectives and achieving them, but fared poorly in areas such as clearly identifying information sources and describing treatments. Informational websites and those that were organization-based received the highest mean DISCERN scores. Although alternative medicine and blog sites were rated poorly, there was an insufficient number of these websites to confidently draw firm conclusions. Websites pertaining to abdominal pain, celiac disease and colon cancer were rated highly, while hepatitis and liver cirrhosis sites were rated poorly (Table 3 ). The web resource www.emedicine.medscape. com, ranked highest among websites, with a mean overall DISCERN score of 4.4 (Table 5) .
Results of other studies examining the quality of gastroenterological websites have been published. One study (15) showed that inflammatory bowel disease (IBD) websites were usually of fair to poor quality and were difficult to understand for the average reader. Systematic reviews (16, 17) have found significant variability in the quality of IBD sites, with one study (17) identifying websites lacking information pertaining to funding sources and the date of the most recent update.
Similar to the results presented here, hepatological websites were found to score poorly with regard to accuracy, reliability and depth (18) . Although we found that celiac disease websites scored well, another study (19) found that 66% of such resources scored less than 50% accuracy in the medical information provided. Internet sources on colorectal cancer were often of poor quality, with the source of information clear in less than 50% of the websites (20) .
The quality of medical information presented was correlated with the type of website. IBD resources classified as alternative medicine sites were of significantly lower quality than institutional or pharmaceutical sites (15) , which is similar to the findings presented in our study. Hepatological websites that were commercially sponsored scored substantially lower than other types of websites, with more than 60% not including financial disclosure statements (18) .
Another study of IBD patients (6) found that patients were most likely to seek institution-or organization-based websites. Of these patients, 57% rated Internet information as 'trustworthy' or 'very trustworthy'. Another study (4) reported that up to 66% of patients believed that the Internet was a good source of medical information. These studies emphasized the need to evaluate such web-based resources for quality of content. Our study has inherent limitations. Internet resources are frequently modified, making our conclusions valid for only a certain period of time.
This is especially true of openly edited Internet sites such as http// en.wikipedia.org. Furthermore, websites found by patients would vary with the search engine used and geographical location of the search. Although the full DISCERN instrument used by two physician evaluators to rate the websites has been validated, the abridged DISCERN tool used to evaluate symptom-based web resources has not. There was only minor variability among DISCERN scores assigned by each evaluator, with the results showing general agreement. However, inter-rater agreement was not statistically analyzed in the current study.
Results of the present study showed that most web resources that might be searched by patients seeking gastroenterological health information are of mediocre quality. A few websites have been identified as being of higher quality and can be recommended by physicians to patients seeking web-based information. Patient education remains an important component in the management of gastroenterological diseases, and the increasing use of the Internet among Canadians poses new opportunities and challenges.
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